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Plasmodium berghei NUP637 
P. falciparum syntenic ortholog PF3D7_0609000  
 
>PBANKA_0107600  | Plasmodium berghei ANKA | conserved Plasmodium protein, unknown 





























































































Figure S1. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are 




Plasmodium berghei NUP221 
P. falciparum syntenic ortholog PF3D7_0905100 
 
>PBANKA_0416300  | Plasmodium berghei ANKA | nucleoporin NUP100/NSP100, putative 




































Figure S2. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are 
highlighted in blue. Two predicted transmembrane domains are displayed in red font. An internal repeat extending over the 
FG region is underlined. 
 
  
Plasmodium berghei NUP138 
P. falciparum syntenic ortholog PF3D7_0903500 
 
>PBANKA_0417900  | Plasmodium berghei ANKA | conserved Plasmodium protein, unknown 























Figure S3. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are 
highlighted in blue. An internal repeat at the C-terminus is underlined 
  
Plasmodium berghei NUP205 
P. falciparum syntenic ortholog PF3D7_1364200 
 
>PBANKA_1140100  | Plasmodium berghei ANKA | conserved Plasmodium protein, unknown 

































Figure S4. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are 
highlighted in blue. Two internal repeats—one at the N-terminus, one closer to the C-terminus—are underlined. 
  
Plasmodium berghei NUP313 
P. falciparum syntenic ortholog PF3D7_1446500  
 
>PBANKA_1310200  | Plasmodium berghei ANKA | conserved Plasmodium protein, unknown 

















































Figure S5. FG repeat Plasmodium berghei protein (sequence from release 28 of plasmodb.org). FG di-amino-acids are 
highlighted in blue; two internal repeats positioned at the C-terminus are underlined. 
  
Toxplasma gondii NUP145 
 



























Figure S6. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 29 FG di-amino-acids are 
highlighted in yellow.  
  
Toxoplasma gondii NUP302 
 




















































Figure S7. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 45 FG di-amino-acids are 
highlighted in yellow. The autoproteolytically conserved HFS domain (part of the larger Nucleoporin2 domain) found also in 
yeast Nup145 or human Nup98 is highlighted in green. At the C-terminus of the protein (amino acids 2309-2571) lies a 
Nup96 or Nup145C domain. 
  
Toxoplasma gondii NUP69 
 















Figure S8A. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 25 FG di-amino-acids are 
highlighted in yellow. An internal repeat region (see below) is underlined; at the C-terminus lies an NSP1_C domain (in bold) 













Figure S8B. The internal repeat region of TGGT1_273850 is composed of 10 near-perfect 17 amio acid repeats of the format 
SSASQPSTAGTGLFGAA; a weblogo of the repeats is shown next to it. 
 
  
Toxoplasma gondii NUP206 
 


































Figure S9. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 19 FG di-amino-acids are 
highlighted in yellow.  
  
Toxoplasma gondii NUP67 
 














Figure S10. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 29 FG di-amino-acids (11 at the 
N-terminus; 16 at he C-terminus of the protein) are highlighted in yellow.  
  
Toxoplasma gondii NUP43 
 










Figure S11. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). 15 FG di-amino-acids are 
highlighted in yellow. 
  
Toxoplasma gondii NUP593 
 
































































































Figure S12. FG repeat Toxoplasma gondii protein (sequence from release 29 of eupath.org). FG di-amino-acids are 








































Lane 1:  5’ integration PCR
Lane 2:  3’ integration PCR
















































Lane 1:  5’ integration PCR
Lane 2:  3’ integration PCR
Lane 3:  control
pLIS0218 pLIS0310pLIS0288pLIS0237
Figure S13. Polymerase Chain Reaction (PCR) genotyping of transgenic parasites. A Schematic
overview of the in situ tagging strategy and indication of mutant-specific PCRs. B As shown for the top 
left panel: indicated are the tagged protein (Nup221::GFP) above the agarose gel separation of the 
PCR products with the size marker in kb; below the gel image are primer combinations and expected 
sizes of each of the three PCR reactions (5‘ integration, 3‘ integration and control)
PBANKA_031100    1 MALKSINISGNFDWCPFEEYKNYLICFNSHNLLYSNNGSLNNYTYLLDIN 
PF3D7_0214100    1 MALKSINISGNFEWCPFEEYKNYLLCFNSHNLLYSNNNSLNNYIYLLDIN 
 
 
PBANKA_031100   51 LNSDIRSLDIVHKLNFEEALSRE---------------NNKSNKTSSNEY 
PF3D7_0214100   51 LNSEIRNLEIVNKYNFEDALKYDNDVIKGGNKKNNKNNKNNHNNNSVNEY 
 
 
PBANKA_031100   86 VTSFEWINCNNFVESENENELNKGIIIGGLTNGNIILLNAQNLFDTNCVN 
PF3D7_0214100  101 VTCFEWMNSNNFVDINNNEELSKGIIVGGLTNGDIVLLNAKNLFETNRN- 
 
 
PBANKA_031100  136 YDNFILSQSNIHESSINCLECNKHKNNLIATGGNDGQLFIIDIENIFSPT 
PF3D7_0214100  150 YDNFILSKTNIHDNGINCLEYNRHKNNLIATGGNDGQLFITDIENLYSPT 
 
 
PBANKA_031100  186 SYDPYLDKNNLQKITCLNWNKKVSHILATSSNNGNTIIWDLKIKKSAVSF 
PF3D7_0214100  200 SYDPYLDKNNLQKITCLNWNKKVSHILATSSNNGNTVIWDLKIKKSAVSF 
 
 
PBANKA_031100  236 RDPHSRTKTSSLCWLENQPTQILISYDDDKNPCLQLWDLRNSNYPIKEII 
PF3D7_0214100  250 RDPHSRTKTSSLSWLSNQPTQVLISYDDDKNPCLQLWDLRNSNYPIKEII 
 
 
PBANKA_031100  286 GHSKGINNICFSSIDSNLLLSSGKDVTKCWYLNSNNFDIYNEVNNSGNNI 
PF3D7_0214100  300 GHSKGINNICFSPIDTNLLLSSGKDVTKCWYLDNNNFDIFNEINNSANNI 
 
 
PBANKA_031100  336 YSKWSPFIPDMFASSTNMDTIQINSINNGSKMTSKYIPTFYKKDASICFG 
PF3D7_0214100  350 YSKWSPYIPDLFASSTNMDTIQINSINNGNKMTSKYIPTFYKKEAGICIG 
 
 
PBANKA_031100  386 FGGKICLFDNIKSDNGSNLSASESASNKNANQLNQNIADEASMQINKNRG 
PF3D7_0214100  400 FGGKICTFDNSTNNMSNVNNMNNVNNMNNINSFNNDNSCDGEYDSNKGK- 
 
 
PBANKA_031100  436 LQNEGGNSNNPYLIKCHIYPTEVDLIEEADKFEKYIACGKYQEFCENKIA 
PF3D7_0214100  449 ----NKSTQKKFLIKYHIYPTDMELISEADNFEKYITSGNYKEFCESKIN 
 
 
PBANKA_031100  486 KCDDYHEKLTWKILQLLCTSQKEEIVKHIGYDMNEINQKIVESIGEESGF 
PF3D7_0214100  495 KCDDDHEKLTWQILQLLCTSQRGDIVKYLGHDINNIVDKIMQTIGKQPGF 
 
 
PBANKA_031100  536 IFKKYRCETNENMNNGGNITSNNLEIDSDMNNKHDNTRMNNLNNGENISG 
PF3D7_0214100  545 IFKTLIDEKENNNNNNNNNSTNQMYQNDVLLHNDPNLMNNYLLKDNMNPN 
 
 
PBANKA_031100  586 YSNYGNN-------------MHGEFVTSQMQENEPNFNEPFDLDPEKFFR 
PF3D7_0214100  595 IMLNNNNNNINNRTGTNVMYSNGQNLLGDTNHNEENFNGNFDIDPEKFFR 
 
 
PBANKA_031100  623 ELGEKTEIEKKQENETFKEDKNGKEDLKSSVNNVDSNTKDMISTIKCQNP 
PF3D7_0214100  645 ELGEKTENEKIKQNEEDISGNDEHLLNSSIKGKENKTKNKKSGLGTDDNN 
 
 
PBANKA_031100  673 EIGFGEINEDSKPN---------SNKTNSNNWNTGIESIIKECLLVGNIE 
PF3D7_0214100  695 DNGDHNKNEGSNINGEHVSEHILNEKNNTNNWNLGIEAIIKECVLIGNIE 
 
 
PBANKA_031100  714 AAVELCLYQNRMADALLLSSFGGENLWHKTKNIYIKKQNDSFLRNINYVL 
PF3D7_0214100  745 TAVELCLHKNRMADALLLSSFGGEQLWHKTKTIYIKKQNDNFLKNINYVL 
 
 
PBANKA_031100  764 DDKLEYLVKTIDLSSWDEALSILCTYAINNPNFNNLCEILAKRLQNEKFD 
PF3D7_0214100  795 DDKLENLINNVDLNSWEEALSILCTYAINNPNFNSLCEMLAKRLQNEKFD 
 
 
PBANKA_031100  814 VRSASICYLCASNFPETVEIWDSMPSSKSTLLNALQDIVEKITVLKMVIK 
PF3D7_0214100  845 IRAASICYLCACNFSETVEIWNNMPSKKTSLLNVLQDIVEKMTILKMIIK 
 
 
PBANKA_031100  864 YNKYNSTMNQKINQYAELLANSGRLKAAMTFLSFTENDNAIENLTLRDRI 
PF3D7_0214100  895 YENFNSIMNQKISQYAELLANSGRLKAAMTFLCLIQHDQSIESLILRDRI 
 
 
PBANKA_031100  914 FNSAAHIMPPHIKPPPSPFQYFDIKPFG---LSQKYNNSNNITNTSIHGI 
PF3D7_0214100  945 YNSANHVLCQQIKPPISPFQIVDIKPSPNVYQNNMYNNNNNNNNININSS 
 
 
PBANKA_031100  961 YNKSQIHPNKSLTS-----------------------------------I 
PF3D7_0214100  995 SNNNNNNNNNKVLSSMHHPMQQFNQCNVNKMYTSTSNIINNNTMNSNFKS 
 
 
PBANKA_031100  976 VPPLPISEMHKQHGPSTPMVPFSHNSPTKFNTQMISGSSD-------ISR 
PF3D7_0214100 1045 VIPPPLPMNTQMNNSTSSIQPPPSVPPTKFHTQIINNTMNSRSSIATTTK 
 
 
PBANKA_031100 1019 LPPQKDFMGSINSTSNRGYPTSNFNNNVKYPSNGMGSLYIPPPNIPSHST 
PF3D7_0214100 1095 NYPTSNLNSVIPTSMNNMNTNISHGNNVTPPYMSQTNVAVPNMNNNNNNN 
 
 
PBANKA_031100 1069 TPINASSPPHTSVQNLAHLSSHSNLKLEHENKLPQGLNMFESQSYTNVNK 
PF3D7_0214100 1145 NTMNPTYPSLPKFPNYNLNSQVQQNSIIPEKQLTSPMFSSNSYGNINKTH 
 
 
PBANKA_031100 1119 AMQNSMAPPSNKIPNISRSSFSVSQNNIPPPFSQRNRHTSVSTSMGN--- 
PF3D7_0214100 1195 TTNNAVPPPPNVTSSVVTPPMPSNQLNNTRSSFADIQNVVSPPRNKNQSI 
 
 
PBANKA_031100 1166 PIQQNIPFIQESQLNKRESIDSQVYNPVSPSQISPISQIQQTQQQNS--- 
PF3D7_0214100 1245 SSTANLNYQHDNQFNKRECMEQPVYPMTNQSSMFSMNNTMQKKNVPGGFQ 
 
 
PBANKA_031100 1213 -FTPPQPYSQNKVGFTPPSGIKTTSPVAGAMSITPGMPVPWPIPTTTQQL 
PF3D7_0214100 1295 DNTSQMNYGMQPTGSPPPSSLSTTSPIAGALTVTPGMPVPWPIPTTTQQL 
 
 
PBANKA_031100 1262 GSTTQSTANENKKIQTVTKEQNGVLMNRSNIENVKRVISNLLNMYTSQEL 
PF3D7_0214100 1345 GSTTQSTANENKKIQTATKEQNGVLMNRNHIENIKKTISNLLNIYTSQES 
 
 
PBANKA_031100 1312 VKKKADDISVKVHELFDKIDNGAFNEQINTIIINLANSINENDFKTANKN 
PF3D7_0214100 1395 VKKKADDVSSKVYELFEKLDCGAFNEQINDSLLNLVNCINANDFKTTNKI 
 
 
PBANKA_031100 1362 LMEVSRNLWDGNNKAWIMGLKCIIPKC 
PF3D7_0214100 1445 IVDLSRNLWDGSNKAWIMGVKHIIPKC 
 
 
Figure S14. ClustalW alignment of P. berghei and P. falciparum Sec31. Boxshading provided by 
http://www.ch.embnet.org/software/BOX_form.html. Note the high sequence conservation apart from a polyproline-rich domain 




Toxoplasma gondii Sec13 
 
>TGGT1_201700  | Toxoplasma gondii GT1 | WD domain, G-beta repeat-containing protein | 













Figure S15. Sec13 protein from Toxoplasma gondii (sequence from release 29 of eupath.org). 6 WD domains are present 
starting at amino acid position 3 up to 337 (underlined). The unusual C-terminal extension contains 81 proline residues 
highlighted in blue.   
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Figure	S17:	PosiEon	of	the	nuclear	pore	complex	containing	NUP138	relaEve	to	the	DNA	
staining	during	life	cycle	progression	as	analyzed	by	line	plots.	Distances	between	signal	
peaks	are	indicated.	Images	taken	with	a	Zeiss	Axiovert	Microscope	63x.					
